Background: Fat is the main substance that provides energy to animals. However, 13 the use of fat in twin Hu lambs has not been investigated. Thirty pairs of male twin 14 lambs were examined to investigate the effects of dietary fat on the metabolism of 15 energy and nitrogen, ruminal fermentation, and microbial communities. The twins are 16 randomly allotted to two groups (high fat: HF, normal fat: NF). Two diets of equal 17 protein and different fat levels. The metabolism test was made at 50-60 days of age. 18 Nine pairs of twin lambs are slaughtered randomly, and the rumen fluid is collected at 19 60 days of age.
Introduction 38
In human, infant formula is designed to meet all the nutritional needs to promote 39 infant growth and development. Early nutrition has critical effects on the long-term 40 health of adult animals [1, 2] . Therefore, it is important to understand the early 41 nutritional regulation of young animals. It is reported that calves fed on an elevated 5 89 The data of growth performance, metabolism of energy and nitrogen, serum 166 parameters, rumen fermentation, and diversity indices were analyzed as paired t-tests 167 (Version 9.4, SAS Institute Inc., Cary, NC, USA). Statistical significance was accepted 168 at P < 0.05, and 0.05 < P < 0.10 was designated as a tendency. Alpha diversity indices 169 (Chao, Simpson, Shannon) were generated with the QIIME pipeline, whereas diversity 170 (i.e., diversity between groups of samples) was used to create principal coordinate 171 analysis (PCoA) plots using unweighted distances. The community structure analysis 172 histograms were produced according to taxonomy using greengenes database. Table 2 lists the results of BW, energy and nitrogen digestion and metabolism.
176
The initial BW in the HF group did not differ from that of NF group (P > 0.05), but the 10 177 final BW was tended to higher than that of NF group (0.05 < P < 0.1). The milk replacer 178 intake in the HF group was higher than that of NF group (P < 0.05), however, the starter 179 intake was tend to lower than that of NF group (0.05 < P < 0.1), the feed conversion 180 rate had no differ from that of NF group (P > 0.05). The GE of feed intake, faecal energy 181 (FE) and urine energy (UE) in the HF group did not differ from that of the other group 182 (P > 0.05). The DE, ME, and DE/ME were higher in the NF group (0.05 < P < 0.1).
183
Lambs fed HF diets had no differ apparent digestibility of GE and ME/DE compared 184 to the NF group (P > 0.05). The intake N, faecal N, urine N, retained N, absorbed N, 185 and biological values did not differ between the two groups (P > 0.05); however, the 186 utilisation of N was higher than the NF group (0.05 < P < 0.1). between the two groups in terms of the richness estimates and diversity indices (P > 223 0.05) ( Fig. 1 , Table 5 ). Next, we analysed the beta diversity. in the HF group. These results confirmed that the differences between these groups 237 were greater than those within the groups, but there was no difference between the two 238 groups in terms of the microbial communities. This study evaluates the relationships between the ruminal fermentation parameter 
187

295
Six taxa displayed significant differences in their abundance levels between the 296 NF and HF groups, using LDA score log10 > 2.0 (Fig. 5A) . The liner discriminant 297 analysis effect size (LEfSe) method identified a further comparison in the NF group. In the present study, the HF diet had a higher DE, ME, DE / ME, and utilisation 342 of N. HF diet had higher fat but lower NDF in the starter, and it might slow the rumen 343 chyme through the digestive tract, and also underdeveloped rumen has lower 344 degradation rate and digesta passage rate of fat, which increases the digestion and 345 absorption of other nutrients, and it finally increased higher DE, ME, and DE/ME. That may be the fat in HF diet concentration in the range of animal autoregulation.
359
Normal pH values range from 6.4-6.8 [28] . The ruminal pH in each group in the present 360 study appears to be within the normal range (6.71-6.77), which indicates that the 361 internal environment of the rumen is relatively static when lambs are given the HF diet.
362
Rumen NH 3 -N is the degradation product of feed protein [29] . In our study, the HF diet using the HF diet. As a result, the A/P also decreased. Possible causes of this result 374 could be the animal species, raw materials and type of fat used in the study.
375
Diet composition is an important factor that influences the function and structure 376 of microbial communities in the rumen [33, 34] . The high-throughput sequencing 377 approach is a powerful way to reveal the bacterial diversity of rumen contents. diet affect the rumen function of lambs during the stage.
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